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ABSTRAKT

Prace se tykd hodnoceni zdravotniho rizika znecisténi ovzdusi aerosolovymi
¢asticemi v nékterych jeho vyznamnych krocich. Pfinasi dikazy o expozici
znecisténi ovzdusi u citlivych skupin populace a jejich disledcich. Expozice je
pocatek pri¢inného fetézce nemoci, které vznikaji z vnéjSich pricin. Jejim
pri¢inénim muize vzniknout zdravotni riziko a je také jeho hlavni podminkou.
Neni-li expozice, neni ani zdravotni riziko. Abychom mohli riziku pfedchazet,
musime expozici znat. Hodnotili jsme kvalitu ovzdu$i a pravdépodobnost
zdravotniho efektu. Sledovali jsme expozici pomoci aktivitniho dotazniku u tii
skupin populace, ktera je citliva vii¢i faktorim Zivotniho prostiedi. Zmeétili
jsme personalni expozici u deti. Pfi sestaveni dotazniku jsme respektovali
doporuc¢eni US EPA a WHO. Citlivost populace je dana vlastnostmi
organismu, specifickym obdobim jeho vyvoje, zptisobem zivota, okolnostmi,
za kterych k expozici zne€isténi dochazi. Hodnotili jsme dopady aerosolovych
¢astic na zdravi, kterymi jsou respira¢ni nemocnost déti, dlouhodoba umrtnost,
kratkodoba umrtnost.

Znedisténi ovzdusi a jeho vyvoj bylo hodnoceno pro Ustecky kraj, Prahu a
Moravskoslezsky kraj. Ve stejném tzemi byly sledovany pravdépodobné
dopady na morbiditu a mortalitu.

Expozice senzitivnich skupin matek s détmi do tfi let byla zjistovana u 30
matek na matefské dovolené s détmi od dvou mésict do tii let b&hem
pracovnich dni v jednom tydnu v podzimnim obdobi 2007. Expozice
téhotnych zen byla sledovana u 40 osob stejnym zplisobem pomoci
aktivitniho dotazniku po dobu péti vSednich dni na podzim roku 2008. Matky
sdétmi do tii let i téhotné Zzeny zily v okrajové ¢asti Kladna v rodinnych
domcich. Tfeti expozi¢ni skupinou byly $kolni déti ve véku 9 — 14 let. Zde
byly aktivitni dotazniky jen doplitujici soucasti studie. Méfeni osobni expozice
aerosolovym &asticim bylo provedeno v Litvinové, Usti nad Labem a
Litométicich. U déti bylo realizovdno méfeni osobni expozice aerosolovym
casticim PM;o pomoci odbérového zatizeni pfipnutého k mikin€ nebo svettiku
a malého Cerpadla upevnéného k pasu. Vysledky méfeni byly porovnany
s méfenim v nejbliz§im bodu monitorovaci sit¢ CHMU. Odbéry aerosolovych
castic byly provadény v zimé a v 1ét€ a porovnany. Méfena osobni expozice
charakterizovala skute¢nou expozici znecCisténi, kterému byly déti béhem dne
vystaveny, lépe neZ meéfeni v monitorovaci siti. Ureni expozice konkrétni
populace a jeji nemocnosti a umrtnosti v disledku znecisténi lze vyuzit
k hodnoceni v ramci hodnoceni vlivli na vetejné zdravi.



ABSTRACT

Work involves a health impact assessment of the air pollution of aerosol
particles at the some important steps. It describes evidence on air pollution
exposure in vulnerable groups of population and searches for the effects. An
exposure is a component of causal chains of diseases coming from external
origin. And just because it is the main condition. If there is no exposure, there
is no health risk. For a possibility to prevent disease we need to know an
exposure. We investigated exposure with an activity questionaire in the three
groups of population whose would be to the environmental factors, mainly air
pollution, vulnerable. The personal exposure was monitored in a group of
children. In preparing the questionnaire, we respect the recommendation of US
EPA and WHO. Sensitivity is determined by the properties of the organism,
specific period of its evolution, lifestyle and behaviour, the circumstances
under which exposure to pollution occurs. We evaluated the effects on health
which included short-time mortality, long-time mortality and respiratory
morbidity in children.The air pollution and its development were evaluated in
the Ustecky Region, Region of Prague and Moravskoslezsky region. The
mortality was investigated at the same areas.

Exposures of mothers with children from two months till three years age were
studied in 30 mothers with children on maternity leave during working days in
one week in autumn 2007. Exposures of pregnant women were studied in 40
women by the same way using the activity questionnaire for five all their days
in the fall of 2008. Mothers with children under three years age and the
pregnant women were living in the suburb of Kladno in family houses.The
third exposed group we investigated were school children aged 9-14 years. In
this case the activity questionnaires were only additional part of the study.
Monitoring of the aerosol particles was performed in Litvinov, Usti nad
Labem and Litomerice. In children was realized measurement of personal
exposure to PMy, particles using the sampler clipped to the sweater and with
small pump fasted to the waist. The results were compared with data from the
nearest point of automatic monitoring network provided by the CHMI.
Samples were taken in winter and summer season and compared to one
another. In the chidren exposed to the air pollution during the whole day,
personal monitoring can characterize the topical exposure better than the
outcomes from the monitoring network. The learning of exposure influence
in the specific group of population as well as in mortality and morbidity seems
to be helpful in the health impact assessment.



1.0VOoD

Ochrana ovzdusi je vyznamnym technickym oborem blizkym environmentalni
mediciné. MUze zamezit riziku poznanému a ptedejit novym rizikim (EC,
2000). Podle WHO (2009) je 23% nemoci spojenych s faktory zivotniho
prostiedi. I dnes vznikaji environmentalni onemocnéni napf. otravy arsenem
z pitnych vod v Bangladési, Indii (Rahman et al. 2006, 2005). Znecisténi
ovzdusi Prahy, Teplic a Prachatic dosahovalo, ale jesté i ted’ dosahuje hodnot,
kdy lze efekt pravdépodobné nalézt (Dostal et al. 2009, 2011, 2013, 2014,
Dejmek et al. 1999, 2000). Dopady zne¢is$téni Ize nalézt epidemiologickymi
studiemi (Sioutas et al. 2005, Bonita et al. 2006, Briggs et al. 2009, WHO,
1986) nekdy provazenymi sledovanim biomarkert (Routledgee al. 2003,
Ruckerl et al. 2006, Schwartz et al. 2005, Pearson et al. 2010, 2005, Peel et al.
2005, 2007, Sram et al. 2005, Araujo et al. 2008). Zneci§téni ovzdusi
aerosolovymi cCésticemi s obsahem karcinogennich latek, jako je arsen,
kadmium a olovo v letech 1985 — 1993 ptinaselo pravdépodobné vyznamné
Tanvaldu (Ptiloha 3). Opatrfeni na zdrojich pfineslo vyznamné zlepSeni kvality
ovzdusi a sniZeni zdravotniho rizika. Jisté znecisténi ovzdusi vSak pietrvava,
protoze hlavnim zdrojem energie je uhli a piibylo dopravy. Umrtnost sleduje
trend kvality ovzdus$i a zlepSuje se, nicméné pomalé zlepsovani kopiruje
zneCisténi primyslem a dopravou zatiZzenych lokalit (Ptiloha 13, 14).M¢stsky
zivot prindsi zdravotni rizika, na které odpovidd zdravi déti i dospélych
(Priloha 9, 10). Atmosférické aerosolové Castice jsou rozliSovany podle
velikosti a jemné a ultrajemné jsouvice nebezpecné, protoze pronikaji hluboko
do plic a mohou dospét az do alveolarni (WHO, 2005). Nase prace zhruba
dopliiuje schéma publikované WHO v roce 2006.
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Postup hodnoceni vlivu znecisténi ovzdusi na zdravi (WHO, 2006)

2. CILE PRACE

Otazka 1: Existuje zneciSténi aerosolovymi ¢asticemi, které ohroZuje
lidské zdravi? Je to riziko pro déti?

Cilem prace a zéakladni otazkou bylo poznat v mistech, kde je vyznamné
zneCisténi ovzdusi, zda mohou byt citlivé populacni skupiny ovliviiovany
zne€iSténim ovzdusi.

Otazka 2: Existuje pravdépodobnost, Ze pri zjiSténych koncentracich
aerosolovych ¢astic ke zménam zdravi dochazi?

S vyuzitim znalosti vztahti davky a G¢inku, resp. koncentrace a Gcinku, je
mozné odhadnout dopad na zdravi u exponované populace. Muze jit o
znecisténi historické, soucasné 1 budouci.

Otazka 3: Je pravda, Ze se lidsky organismus setka se znec¢iSténim, které
ho miiZe pravdépodobné poskodit?

Citlivé skupiny obyvatelstva se mohou odliSovat mirou expozice aerosolovym
¢asticim ve vnitfnim 1 venkovnim ovzdus$i 1 fyzickou zatézi, ktera mize
inhalaci zvySovat i snizovat. Prvni skupinou, resp. skupinami, které byly cilem
naSeho zajmu, byly matky s détmi do tii let. V dalsi studii jsme sledovali
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expozici skupinu téhotnych zen. Posledni skupinou byla mala skupina skolnich
déti. Prostredi, ve kterém se sledované osoby vyskytovaly, bylo mikroprostiedi
domova, jeho okoli, prostfedi v dopravnim prostiedku a mista ostatni.

Otazka 4: Jak se projevilo pravdépodobné zneciSténi aerosolovymi
¢asticemi na zdravi ?

Statistickymi indikatory zdravotniho stavu jsou umrtnost a nemocnost.
Zatimco imrtnost je sledovana jiz nekolik set let, ke zjiSténi nemocnosti musi
byt Casto pfipraveny cilené studie.Vyjimkou jsou nemoci povinné hlasené a
tedy 1 evidované. Vyhodnoceni expozice senzitivnich skupin ma sviij vyznam a
miiZe se uplatnit pti hodnoceni zdravotniho rizika inhala¢ni expozice vnéjSimu
ovzdusi a dosud zcela nepoznanému ovzdusi uvnitt budov.

Otazka 5: Lze vysledki pouZit ke zlepSeni soucasného stavu?

Zpracovanim studii o expozici a efektu znecisténého ovzdu$i na zdravi
citlivych skupin je mozné ptispét ke znalostem o populacni zatézi, zvycich,
které mohou zdravotni stav populace zhorSovat. Poznani vlivu je prvnim
krokem prevence. A m¢lo by byt i podkladem pro politicka rozhodnuti.

3. MATERIAL A METODIKA

Znecisténi ovzdusi aerosolovymi ¢asticemi V Praze, Teplicich a Prachaticich
jsme hodnotili v roce 2005 (Pfiloha 1). V roce 2011 (Pfiloha 2), a dilem také
v roce 1998 v Kadani, Tanvaldu a Usti nad Labem a v letech 2007 a 2008 na
Kladné (Ptiloha 6 a 7). Kovy v aerosolovych ¢asticich jsme se zabyvali v Usti
nad Labem, Tanvaldu, Kadani. Casticemi a polycyklickymi aromatickymi
uhlovodiky v Praze, Prachaticich, Teplicich a v Ostravé-Bartovicich/
Radvanicich.Historicky vyvoj kvality ovzdusi od devadesatych resp.
osmdesatych let minulého stoleti jsme hodnotili v Ptiloze 1 a 2.

Hodnoceni zdravotniho rizika zneciSténi ovzdusi arsenem, kadmiem a olovem
v letech 1985 — 1998 jsme provedli podle metodiky US EPA (1986). Pro
aktualni znecisténi ovzdusi v Ostravé jsme odhadli pravdépodobné zvySeni
incidence ptiznakd astmatu na zakladé metaanalyzy Weinmayr et al.(2010)
jako kratkodobého dopadu znecisténi ovzdusi aerosolovymi ¢asticemi PM ;5.

Hodnocenim expozice venkovnimu znecisténi ovzdusi a vnitinimu prostfedi u
vulnerabilnich populacnich skupin jsme se zabyvali v letech 2007 — 2008 a ve
Skolnim roce 2012-2013. Pouzili jsme dotazniky, stacionarni meéfeni a
personalni odbéry.



Cilovou vulnerabilni skupinou bylo 30 matek s détmi a 40 té¢hotnych Zen
(Ptiloha 6 a 7) z Kladna, které jsme sledovali pét dni. Personalni expozice
aerosolovym casticim PMjg u Skolnich déti byla métena v roce 2012 — 2013. A
zmerili jsme 15 expozic. Nase Setieni byla realizovana v uzemi, kde dochazelo
k piekracovani imisnich limiti (CHMU, 2013) pro aerosolové &astice o
velikosti PM;o, polycyklickych aromatickych uhlovodiki a cilovych hodnot
PM,s Vyhodnotili jsme pravdépodobné zdravotni riziko As, Cd, Pb
v aerosolovych &asticich v Usti nad Labem, Kadani a Tanvaldu. Déle jsme
hodnotili  riziko ze zneCiSténi ovzdusi pro obyvatele ¢&asti Ostravy
Radvanice/Bartovice. Sledovani respira¢ni morbidity déti (Pfiloha 9, 10, 11,
12) a mortality (Ptiloha 13 a 14) pokryvalo populaci znecisténého tzemi
Teplicka a Prachatic, Moravskoslezského kraje, kde byla rozliena vice a méné
zneci$téna Cast, a Prahy.

Inspiraci pro tvorbu dotazniku byla doporuceni Berglund et al. (2001).
Validaci dotazniku jsme provedli v pilotni studii u naSich pracovnika.
Sledovani aktivit rozliSovalo v zasadé tfi typy expozic: uvniti budovy, venku,
Vv dopravnim prostfedku. Pfi expozici uvnitf byly sledovany aktivity,
pfinasejici kontaminaci aerosolovymi ¢asticemi: luxovani, vafeni, aktivni a
pasivni koufeni, evidovan byl i spanek. Expozice byla rozlisena podle
vzdalenosti od dopravy. Dopravnim prosttedkem byl minén automobil,
autobus, sanita, vlak. Zaroven jsme vyhodnotili dostupna data o imisnich
koncentracich aerosolovych ¢&astic, vyjadifenych jako PMji, a ucelovym
méfenim jsme ziskali tdaje o kvalité¢ venkovniho ovzdusi v okoli. Provedli
jsme jedno méfeni aerosolu v ovzdusi uvniti domku, kde bydlela matka
S batoletem. Méfeni v interiéru v obydli bylo provedeno ptistrojem Haz-Dust
EPAM 5000 (Eighty Four, USA) podle SOP ¢. 107 ZU Kolin. Korekce na tvar
castic byla provedena. Nejistota méteni byla 20 %.

Sledovani expozice téhotnych zen (Pfiloha 7) vnitfnimu a venkovnimu ovzdusi
v roce 2008 se tykalo senzitivni skupiny 40 téhotnych Zen a zjisténi vztahu
koncentraci uvnitt a venku v obydli matek. Chtéli jsme zjistit, zda a v jaké
mife je matefsky organismus vystaven znecisténi ovzdusi, zejména znecisténi
Casticemi PMyo. Setfeni bylo doplnéno méfenim koncentraci aerosolovych
&astic v domku matky zajisténym SZU.

Sledovani expozice U 9 — 14 letych déti ze zakladni $koly (Ptiloha 8) bylo
provedeno v Usteckém kraji. Slo o 15 personalnich odbéri aerosolu v zimnim
a letnim obdobi spolu s vyplnénim dotazniku. Ctyfi déti zily v panelovém
domé, dvé v rodinnych domcich. Jeden chlapec byl z Litvinova, jedno dévce

8



z pfedmésti LitoméFic, ostatni déti zily v centru regionu - Usti nad Labem.
Ctyfi déti pouzivaly denné k dojizdéni do $koly autobus nebo trolejbus.

Nemocnost byla sledovana v kohorté 1888 déti narozenych v okresech Teplice
a Prachatice v letech 1994 — 1998 po dobu deseti let. Lokality se lisily
znecisténim ovzdusi a to jak obsahem aerosolovych ¢astic, tak koncentracemi
polycyklickych aromatickych uhlovodikti (Pfiloha 9, 12). Ve spolupraci
s pediatry a sestrami byly provedeny vypisy z dokumentace déti, tykajici se
sociodemografickych ukazatelti, koufeni, domacich milacku, alergii, kojeni.
Diagnozy byly vyjadieny kody podle MKN-10. Vztah nemoci a nezavislych
proménnych byl vyjadfen Risk rate a konfidencnim intervalem. Pro
multivariatni analyzy byla vyuzita negativni binominalni regrese, pro
bivariatni testovani vlivu kovariat by pouzit Kruskal-Wallistiiv equality-
populations rank test (Pfiloha 9, 12).

Respira¢ni nemocnost déti v Ostravé 2001 — 2009 (Pfiloha 10, 11) byla
sledovana u kohorty 1888 déti narozenych v letech 2001, 2002, 2003 a 2004
béhem prvnich péti let zivota. Lokality, kde déti zily, byly geograficky
rozdéleny podle Grovné znec€isténi. Onemocnéni byla sledovana anamnesticky,
informace o détech poskytovaly matky v dotazniku popisujicim situaci v misté
bydlisté, anamnézu, potize a nemoci déti, sociodemografické ukazatele.
Rozdily v prevalenci diagnéz byly vyznamné a v neprospéch skupiny déti
zijicich v nejvice zne€isténé vychodni ¢asti Ostravy (Pfiloha 11).

Vyvoj dlouhodobé umrtnosti ve dvou lokalitich Moravskoslezského kraje
s rozdilnou urovni znecisténi zevniho ovzdusi byl sledovan pro roky 1982 —
2008 (Ptiloha 13). Pfi sledovani umrtnosti byla provedena nepiima
standardizace pro celkovou, kardiovaskularni nemoci a respira¢ni a nadorovou
umrtnost pro muze a Zeny v Moravskoslezském  kraji ve zneciSténych
okresech a okresech Cistéjsich. Ta byla porovnana sumrtnosti v Ceské
republice a v panevnich okresech. Sledovani kratkodobé iimrtnosti (Ptiloha 14)
V Uzemi sriznym znedisténim bylo provedeno pro tfi lokality Ceské
republiky: Moravskoslezsky kraj, Prahu a okresy Severoceské hnédouhelné
panve. Umrtnost byla standardizoviana a vyhodnocena pro ob& pohlavi
vzhledem k odlisnému prib&hu hlavnich pii¢in amrti. Hlavnimi sledovanymi
pfi¢inami umrti byla kardiovaskuldrni onemocnéni a nemoci plic. Pro
statistické vyhodnoceni byl pouzit Poissoniiv regresni model a generalizovany
aditivni model. Pro vylouceni konfounderti (meteorologické a sezonni faktory)
jsme vyuzili funkce loess.



Vyuziti identifikace zneCiStujicich latek k hodnoceni rizika, znalost miry
kontaktu se znecisténim, hodnoceni expozice, nalezeni vztahu davky a G¢inku
a pravdépodobnosti ovlivnéni zdravi, lze vyuzit k hodnoceni zdravotniho
rizika (US.EPA, 1986) a podkladim ke zlepseni stavu (Pfiloha 15 a 16).

Je vyuzivano také v procesu strategického hodnoceni vlivii na zivotni prostiedi
k tzv. ,Health impact assessmentu” (Mindel et al., 2003) slouzicimu pro
hodnoceni koncepci, politik a strategii (Pfiloha 16).

4. VYSLEDKY A DISKUSE

Lze fici, Ze znecisténi ovzdusi ma vliv na zdravi (Logan, 1953, Donaldson et
al. 2003, 2005, Dockery et al. 1994, Schwartz, 1994, Horstmann et al. 1997,
Katsouyannii et al. 2005, Kelly et al. 2003, Franchini et al. 2011, Herr et al.
2011, Hertz-Picciotto et al. 2007, Dawoodi et al. 2010, Anderson et al. 2004,
1996, Bell et al. 2001, Rabinowitch et al. 2006, Weinmayr et al. 2004).
Obdobi, kdy koncentrace byly velmi vysoké a pravdépodobnost poSkozeni
rovnéz, pominula (KotéSovec et al. 2007, 2009, Clancy et al. 2002, Jelinkova
et Branis, 2002). Karcinogenni riziko, provazejici inhala¢ni expozici ¢astic
s obsahem kovi, bylo velmi vysoké. Vroce 1989 v Kadani koncentrace
arsenu piinasely individualni celoZivotni riziko onemocnéni karcinomem plic
5 na 10 000, v Usti nad Labem 2,5 na 10 000, v Tanvaldu 3 na 10 000. Po roce
1989 doslo k fadovému sniZeni ve v8ech hodnocenych mistech (Pfiloha 3).
Pravdépodobnost zmén zdravotniho stavu, které vychdzeji ze zneciSténi
ovzdu$i PM;s v Ostravé — Radvanicich/Bartovicich v roce 2005 — ptedstavuje
populaéni riziko aditivnich 17 umrti pro vSechny diagnézy, aditivnich 21 let
celkové pracovni neschopnosti u obyvatel, 660 osob navic proti normalnimu
vyskytu osob s chronickou bronchitidou Vv populaci dospélych zijicich
Vv Ostravé-Radvanicich/Bartovicich. Expozice aerosolovym ¢asticim zpisobi,
ze déti budou pravdépodobné 1,5 — 5x vice stonat pro onemocnéni dychacich
cest a se zanctem stfedniho ucha, proti situaci bez znecisténi. Déti také
pravdépodobné prokaslou o 9-16 dni vice béhem roku (Ptiloha 4). Stale se
vyskytuji jeSté koncentrace aerosolovych ¢astic PM,s a benzo (a) pyrenu,
které mohou zdravi déti ovlivnit. Odhad Cetnosti astmatickych ptiznaki u déti
S astmatem a chronickymi nemocemi dychacich cest v misté nejvyssiho
aktualniho denniho znecisténi v roce 2010 v Moravskoslezském kraji mohl
predstavoval az 160 % nartst (Pfiloha 5). Ze jde o realitu bylo zjisténo v dalsi
praci v letech 2011 — 2012 (Priloha 10, 11) pii sledovani respiracni
nemocnosti. Epizodické vysoké hodnoty znecisténi ovzdusi aerosolovymi
¢asticemi nejsou détskému organismu lhostejné.
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O tom, zda a jak jsou vystaveny citlivé skupiny obyvatel ovzdusi (Kuh et al.
2003, Makri et al. 2004), vypovidaji vysledky sledovani z roku 2007 a 2008 a
potvrzuji kontakt se znecisténim. U kladenskych déti a matek byla zjisténa
venkovni expozice béhem 5 sledovanych dni (v€etn¢ aktivit doma pfi
otevieném okné) 17% denni doby, pro matky 22%. Expozice déti i matek
v dopraveé zabrala 6% dne. Zbyvajici ¢as pobyvaly matky a déti doma, pfi tom
matky svymi dennimi ¢innostmi, jako je vafeni a luxovani, vyvijely Castice a
pii této aktivité se déti pasivné ucastnily. Koutily dvé matky z 30. Pomér
méfenych venkovnich a vnitfnich koncentraci PM;qo v obydli byl 0,83. Vnitini
koncentrace aerosolovych ¢astic PMyg byly o 17% vyS$$i, nez venkovni.

Expozice budoucich kladenskych matek venkovnimu ovzdusi byla proti
matkam s détmi do ti let del$i, dosahla 44%. Pravdépodobné to zpisobilo
nezvykle teplé podzimni pocasi v obdobi studie. Vyuzili jsme stejné metody
sledovani dotazniky u 40 téhotnych Zen po dobu 5 dni. Pobyt ve vnitinim
prostiedi pfi zavieném okné zahrnoval u téhotnych Zen 0 — 97,5% denni doby.
Primérnou hodnotou pobytu matky uvniti bylo 55% denni doby, median ve
zcela uzavieném prostoru piedstavoval 60% doby.

Sledovani personalni expozice aerosolovym ¢asticim PMjo méfenim u déti ze
zakladnich §kol probé&hlo v listopadu 2012 az bfeznu 2013 béhem topné
sezOny. V zafi 2013 probéhla letni méfeni.

Déti travily vice nez 75% denni doby v padesatimetrové blizkosti dopravy.
Venkovni aktivity se sou¢asnou vzdalenosti 50 m od dopravy trvaly 4% denni
doby. Cas traveny ve vefejné dopravé nebyl dlouhy, v zimé $lo o 3,1%, v 1ét&
méne. Obdobi travené ve vnitinim ovzdusi pfedstavovalo 95% denni doby (24
hod.). Okno bylo oteviené vzimé ve 13%, vIéte¢ ve 34% denni doby).
Prekvapujici délka doby, kdy dité¢ sed€lo, popt. lezelo, zabirala celkem 90%
denniho cyklu v zim¢ a 83% v Iété (Ptiloha 8). To sice znamenalo minimalni
hloubku dychani a piijem zneciStujicich latek a tim rizika znecisténi ovzdusi,
ale prinaselo velké riziko souvisejici s omezenim pohybu.

Pti méfeni personalni expozice aerosolovym casticim PMjg u Skolnich déti
bylazajisténo gravimetrii. V zimnim obdobi a v 1été¢ byly nalezeny rozdilné
hodnoty, které nebyly statisticky vyznamné. Naméfenych hodnot byl vSak
maly pocet. Aritmeticky primér veskerych (zimnich i letnich) vysledkd méreni
personalni expozice déti aerosolovym casticim PMjg byl porovnan s primérem
mefeni dennich hodnot PMyy ziskanych prostfednictvim AIM. Aritmeticky
primér persondlnich expozic déti byl 54,1 pg/m® (SD 18.2). Aritmeticky
primér pro tytéz dny Vv mistech méfeni AIM byl 22,4 pg/m® (SD 14.4).

11



Hodnota T- testu byla 2,970356 a P-Value 0,002263. Lze fici, Ze pramérna
personalni expozice aerosolovym ¢asticim PMjp u déti a primérnd venkovni
koncentrace zjiStované automatickym imisnim monitoringem se vyznamné
lisily (Ptiloha 8 ).Vysledky jsou srovnatelné s hodnotami zjisténymi Hinwood
et al.,2014 a Wheeler et al., 2004.

Vysledky studii respiracni nemocnosti vychazeji ze sledovani kohorty déti na
Teplicku a Prachaticku studované v Programu Teplice a dale se tyka kohorty
déti v Ostravé. Onemocnéni se lisila u déti ve mésté Teplice a ve zbylém
okrese. Déti z mésta Teplic mély onemocnéni dychacich cest t€78i a
komplikovana. Lze tedy uzavtit, ze déti zijici v mestském prostiedi okresniho
onemocnéni, nez déti zijici v CistéjSim okrese Prachatice, kde prevazovaly
zanéty hornich cest dychacich (Pfiloha 9).

Déti z okresu Prachatice mély signifikantné vyssi prevalenci alergické rhinitis
a niz8i prevalenci sipani nez déti z okresu Teplice. Tti regiony se liSily
spektrem dychacich onemocnéni spiSe, nez celkovou nemocnosti  a,
hypoteticky, vliv znecisténi ovzdusi byl potladen rozdily v Grovni urbanizace
(Ptiloha 11).

Hlavnim cilem sledovani nemocnosti v Ostravé bylo ovéfit hypotézu, zda déti
narozené¢ a zijici v Ostravé-Radvanicich/Bartovicich maji vys$i incidenci
akutnich respira¢nich onemocnéni nez déti v jinych castech Ostravy. V péti
obvodech Ostravy byly u deseti pediatri ze zdravotni dokumentace déti
(narozenych 2001 — 2004) ziskdny kompletni seznamy vSech onemocnéni,
kterd prodelaly od narozeni do véku péti let. Déti byly rozdéleny podle mista
narozeni a bydlisté do 4 oblasti. Porovnana byla nemocnost 1655 déti ceského
etnika. V prvnim roce Zivota byla incidence zanétti hornich cest dychacich u
183 déti narozenych a Zzijicich v severovychodni oblasti Ostravy (vétSinou
vV Radvanicich/Bartovicich) o 160 a vice onemocnéni/100 déti/rok vyssi nez u
déti z ostatnich casti Ostravy. Od narozeni po celych pét let byly u téchto déti
rovnéz neckolikrdt vyssi incidence zanétl plic, angin, virdéz a stievnich
infekCnich onemocnéni. Navic mély tyto déti trikrat vy$S$i prevalenci
bronchialniho astmatu diagnostikovaného pediatrem/alergologem a dvakrat
vys$i prevalenci atopického ekzému a alergické rymy (Ptiloha 10, 12).

v

¢asti mésta (Ptiloha 12).

V obdobi 1982 — 2008 byla sledovana standardizovana umrtnost (SU) a stéedni
otekavana délka zivota pii narozeni (SDZ) ve dvou lokalitaich
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Moravskoslezského kraje srlznou urovni znecisténi zevniho ovzdusi.
Primérna koncentrace PMyg vV obdobi 1997 — 2008 byla ve znecisténé lokalité
449 ug/m® resp. 35,8 pgm’. Pribéh SU a SDZ vobou lokalitaich
Moravskoslezského kraje byl porovnan navzajem také s Ceskou republikou a s
,panevni oblasti Usteckého kraje (UK). Nejvy$si hodnoty celkové i
specifické SU jsou zjistovany v ,,panevni oblasti“ UK, ktera byla, zvlasté v 80.
letech a pocatkem 90. let dvacatého stoleti, charakterizovana extrémni urovni
znecisténi venkovniho ovzdusi.

Vztah mezi denni celkovou, kardiovaskularni a respira¢ni imrtnosti u muzi a
7en a zvySenim PMjy o 100 pg/m® vovzdusi byl sledovan v Praze,
v prumyslovych okresech Moravskoslezského kraje (MSK) a v severozapadni
gasti CR (dale jen SC-UP). Béhem celého sledovaného obdobi (1997 — 2009)
byly méfeny denni koncentrace PM;, v 18 monitorovacich stanicich CHMU.
Pro vypocty bylo pouzito celkem 367 504 umrti. Primérné ro¢ni koncentrace
PMyo byly 44,7 ng/m® (MSK), 38,6 ug/m® (SC-UP) a 28,9 pg/m® (Praha).
V zimnich mésicich byly tyto koncentrace PMyy vzdy vyssi. V souvislosti se
zvysenim koncentrace PMy o 100 pg/m® bylo u muzi zjisténo vyznamné
zvySeni celkové umrtnosti (pro Gtyfdenni pramér PMyy) 0 8,33% v MSK,
7,88% v Praze, a 5,95% v SC-UP. Tato souvislost je nejzieteln&jsi v oblasti
S nejvysSi koncentraci PMyo. VyS8i vzestup umrtnosti byl zjistén u muzi
star§ich 65 let (13,67% v MSK, 8,49% Praha, 8,41% SC-UP). Vztah mezi
denni Umrtnosti a PMjy je rovnéz vyraznéjSi u kardiovaskularni (CVD)
amrtnosti (12,9% MSK, 9,72% Praha, a 9,03% SC-UP) zejména u muzi nad
65 let (18,42% MSK, 10,49% Praha, a 12,76% SC—UP) a také u respiracni
umrtnosti v MSK (14,26%) a v Praze (18,24% - lag 2).

U zen jsou vysledky zcela rozdilné. U denni celkové a kardiovaskularni
umrtnosti nebylo pozorovano zvySeni uUmrtnosti v zavislosti na zvySeni
koncentraci PMy o 100 pg/m’ pouze u Zen zjicich v SC-UP byla
signifikantn€ zvySena respira¢ni umrtnost. Ztejmé je, Ze umrtnost je vyznamné
ovliviiovana i dal§imi faktory, jako jsou rozdily v expozici jinym polutantim
Vv profesionalnim, zevnim i domacim prostiedim, rozdily v prevalenci a
intenzité koufeni, vzdélani a socioekonomickém stavu (Ptiloha 14).

5. ZAVERY
Utelem naseho sledovani bylo ovéfit, zda existuje zneéisténi ovzdusi
aerosolovymi casticemi v koncentracich, které by mohly poskodit lidské

zdravi, zejména déti, u nichz je nezbytné riziko z prostfedi snizovat (WHO,
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2004). Zabyvali jsme se zneCi§ténim ovzdusi v Teplicich, Prachaticich a
Praze, Ostravé Radvanicich/Bartovicich. Popsali jsme dlouhodobé zneéisténi
ovzdu$i Vv Podkru$nohoti, které dovedlo pravdépodobné spolu s dal§imi
faktory pfivést zdravi tamnich obyvatel do stavu, ve kterém je. V tomto tizemi
umiraji lidé diive, nez v celé CR a je zde i nejkratsi stiedni délka Zivota,
ovzdusi vSak v soucasnosti uz nejhor$i neni. Pravdépodobnost vyskytu
poSkozeni jsme kvantifikovali postupem podle US EPA (1986) — Health risk
assessment. Vyuzili jsme méfeni znediSténi ovzdusi arsenem, kadmiem a
olovem v ¢asticich TSP zlet 1985 — 1997, odhadovanym efektem byla
karcinogenita. Pravdépodobnost vzniku nadoru byla neunosné vysoka v
obdobi znecisténi ovzdusi zejména do roku 1989. Aerosolové castice a
polycyklické aromatické uhlovodiky a dalsi slozky aerosolovych castic se
podileji i na atherogenezi a aktudlné na zménach podporujicich
kardiovaskularni nemoci. Dale jsme hodnotili zdravotni riziko zne¢isténi
ovzdusi karcinogennimi uhlovodiky a ¢asticemi pro c¢ast Ostravy-
Radvanice/Bartovice. Zdravotni riziko celkové umrtnosti a umrtnosti
kardiovaskularni bylo vysoké. Vyzkouseli jsme odhad efektu kratkodobého
pusobeni koncentraci prachu PMj, a pravdépodobnosti zhorSeni stavu u
astmatickych déti. Podle metaanalyzy Weinmayr et al. (2010) muze kazdé
zvyseni koncentraci o 10 pg/m® znamenat i narast priznaka astmatu o 2,8%.
Kratkodobé vysoké zneCisténi aerosolovymi Casticemi PMy, V lednu roku
2010 mohlo zvysit u astmatickych déti a déti s chronickymi nemocemi
dychacich cest zhorSeni stavu. Pfitomnost tohoto aktudlniho zneciSténi
zdivodnuje, pro¢ je vyskyt déti s astmatickymi nebo astmatu podobnymi
zachvaty pravé v této oblasti tak vysoky. Jsou pfitomny koncentrace dost
vysoké na to, aby zachvat kasle vyvolaly casté&ji, kolisaji a zvySuji se tak, ze
disledkem jsou projevy zhorSeni sméfujici ke stanoveni diagnézy.

Pomoci dotazniku jsme provedli hodnoceni expozice senzitivni skupiny matek
a kojenct a batolat - déti do tii let. Provedli jsme i zjiSténi vztahu koncentraci
uvnitf a venku v obydli ditéte. Zarovenn byla sledovana expozice matky ve
venkovnim prostiedi, ta byla proti délce pobytu ditéte venku, delsi.

Utelem dalsiho sledovéani bylo zjisténi realné expozice senzitivni skupiny 40
téhotnych Zen a zjisténi vztahu koncentraci uvnit a venku v obydli budouci
matky. Chtéli jsme zjistit, zda a v jaké mife je matefsky organismus vystaven
zneCisténi ovzdusi, zejména zneCiSténi Casticemi PMj,. Expozice budoucich
matek venkovnimu ovzdusi byla proti pfedchdzejicim sledovanim senzitivnich
skupin matek s détmi delsi, dosahla 44%.
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Dotazniky aktivit u Skolnich déti, které v 95% denni doby setrvavaji uvnitt
budov, at’ je to ve §kole, nebo doma, ukazuji i na negativa spojena se Zivotnim
stylem. Déti se téméi viibec nepohybuji (93% v zime, 90% v 1ét€ sedi nebo
lezi). Jak expozice déti uvnitf, tak nedostatek pohybu se obraceji v neprospéch
zdravi déti. Skolni déti, které jsme sledovali v Litvinové, Usti nad Labem a
v Litoméficich, Ziji podobnym zptisobem a v podobnych podminkach, jako
déti v Anglii 1 Australii. V Iété jsou naSe sledované déti exponovany spise
aerosolovym ¢asticim z pudy a prachu z dopravy, v zimé spiSe aerosolovym
¢asticim pochazejicim ze spalovani uhli. O expozicich vypovida obsah kovt a
arsenu v casticich aerosolu.

Détska respiracni onemocnéni se ¢asto spojuji se vdechovanim castic (Pfiloha
9, 10, 11, 12). Vliv znecisténi je vSak velmi tizce spjat se zpisobem Zivota,
adikcemi, zejména koufenim aktivnhim i pasivnim, nemocemi, nemocemi
vroding, zejména matky v téhotenstvi, expozicemi matek v téhotenstvi,
kontaktem se zne€iSténim u déti v utlém veéku (Dejmek et al. 1999, 2000).

Dlouhodoba umrtnost, kterou jsme standardizovali na standard Ceské
republiky, byla nejvy$§i v ,panevnich® okresech Usteckého kraje.
Kardiovaskularni nemocnost se ve Spinav¢j§i  a  Cistéj$i  Casti
Moravskoslezského kraje neliSila. Hodnoty byly niZz§i, neZz v severnich
Cechach. Ale v Usteckém kraji — jeho panevnich okresech - a kraji
Moravskoslezském, v &isté i $pinavé oblasti, byla tmrtnost vyssi, nez v Ceské
republice. Zavislost umrtnosti a zneciSténi by bylo vhodné sledovat
prospektivné a s detailni znalosti expozice a charakteristik populace, nejlépe
Vv rozsahlé kohorté obyvatel. Daleko 1épe bychom se vyrovnali s konfoundery,
zejména ze socidlni oblasti. Kratkodobd umrtnost se ve srovnani
s dlouhodobou chovala jinak. Nejvyssi byla v Ostrave, poté v Praze a nakonec
65 let, u usteckych Zen byla pouze u tUsteckych Zen vy$$i umrtnost na
respira¢ni nemoci (Pfiloha 14).

Nase zjisténi mohou byt podkladem pro proces hodnoceni vlivu na zdravi pro
obyvatele Ceské republiky. V hodnoceni vlivu na zdravi (health impact
assessment) je lze vyuzit.
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ABSTRACT

Work involves a health impact assessment of the air pollution of aerosol
particles at the some important steps. It describes evidence on air pollution
exposure in vulnerable groups of population and searches for the effects. An
exposure is a component of causal chains of diseases coming from external
origin. And just because it is the main condition. If there is no exposure, there
is no health risk. For a possibility to prevent disease we need to know an
exposure. We investigated exposure with an activity questionaire in the three
groups of population whose would be to the environmental factors, mainly air
pollution, vulnerable. The personal exposure was monitored in a group of
children. In preparing the questionnaire, we respect the recommendation of US
EPA and WHO. Sensitivity is determined by the properties of the organism,
specific period of its evolution, lifestyle and behaviour, the circumstances
under which exposure to pollution occurs. We evaluated the effects on health
which included short-time mortality, long-time mortality and respiratory
morbidity in children.The air pollution and its development were evaluated in
the Ustecky Region, Region of Prague and Moravskoslezsky region. The
mortality was investigated at the same areas.Exposures of mothers with
children from two months till three years age were studied in 30 mothers with
children on maternity leave during working days in one week in autumn 2007.
Exposures of pregnant women were studied in 40 women by the same way
using the activity questionnaire for five all their days in the fall of 2008.
Mothers with children under three years age and the pregnant women were
living in the suburb of Kladno in family houses.The third exposed group we
investigated were school children aged 9-14 years. In this case the activity
questionnaires were only additional part of the study. Monitoring of the
aerosol particles was performed in Litvinov, Usti nad Labem and Litomerice.
In children was realized measurement of personal exposure to PMy, particles
using the sampler clipped to the sweater and with small pump fasted to the
waist. The results were compared with data from the nearest point of automatic
monitoring network provided by the CHMI. Samples were taken in winter and
summer season and compared to one another. In the chidren exposed to the air
pollution during the whole day, personal monitoring can characterize the
topical exposure better than the outcomes from the monitoring network. The
learning of exposure influence in the specific group of population as well as in
mortality and morbidity seems to be helpful in the health impact assessment.
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1. INTRODUCTION

Air pollution is an important technical branche close to environmensal
medicine. It can avoid the known risk and prevent the new ones (EC, 2000).
According to WHO 23% of diseases is attributed to the environment. Even
today environmental diseases arise e.g. poisoning from arsenic in drinking
water in India and Bangladesh (Rahman et al. 2005, 2006).

Air pollution in Teplice, Prague and Prachatice has reached and even today
reaches levels when the effect can be significant (Dostal et al. 2009, 2011,
2013, 2014, Dejmek et al. 1999, 2000). The effects of air pollution are possible
to find with epidemiology studies (Sioutas et al. 2005, Bonita et al. 2006,
Briggs et al. 2009, WHO, 1986) sometimes accompanied with biomarkers
investigation. (Routledgee al. 2003, Ruckerl et al. 2006, Schwartz et al. 2005,
Pearson et al. 2005, 2010, Peel et al. 2005, 2007, Sram et al. 2005, Araujo et
al. 2008).

Air pollution from aerosol particles with carcinogenic substance e.g arsenic,
cadmium and lead, during the years 1985 — 1993 brought an important
individual health risk for inhabitants of Usti nad Labem, Kadan and Tanvald.
Technical measures in the sources of air pollution had strong improving effect
on air pollution levels and health risk.

Certain air pollution have still persisted because of coal energy
production and increase of traffic. Mortality proportionally depends on
the air quality trend and improves, although very slowly improves and
copies the levels of industrial air pollution and traffic pollution in
loaded regions. Urban life generally effects health of the population.
Athmospheric aerosol particles are differentiated according to the size
and fine and ultrafine are more dangerous, penetrating deaply into the
lungs to alveols (WHO, 2005).

Our work roughly fills the scheme published by WHO in 2006.
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Procedure of health impact assessment of air pollution (WHO, 2006)

2. OBJECTIVES

Question 1: Does the air pollution with aerosol particles exist with effects
on human health? It that a risk for children?

The work objective and basic question was to find out at heavy polluted
regions effecting vulnerable population groups

Question 2: Is there a probability that during certain levels of aerosol
particles pollution there are negative effecst on human health?

Using knowledge of the dose and effect, concentration and effect, respectively
it is possible to estimate the impact on the health of the exposed population. It
may be a pollution historical, present and future.

Question 3: Is it true that human organism in contact with the air
pollution can probably expect damage in health?
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Vulnerable groups of population can be different in an exposure levels to the
aerosol particles in the indoor and outdoor air pollution and physical strain.
Physical work can result in difference of exposure that is increase or decrease.
The first group we had been interested in were mothers with chidren aged up
to three years. In the other study we investigated exposure of pregnant women.
The last one was a litle group of school chidren. Microenvironments where
were living were their home environement, neighborhood, transport means,
etc.

Question 4: How did air pollution with aerosol particles show its probable
effect on health?

Statistics indicators of the health status are mortality and morbidity. How high
was the mortality and morbidity? We can use a mortality indicator but for
morbidity data we often have to get specially prepared studies. Exceptional
are the mandatory reported and recorded illnesses. Vulnerable group exposure
evaluation has its own importance and would be used in health risk assessment
procedure from inhalation exposure to the ambient air pollution and until now
not fully recognized indoor pollution.

Question 5: Is there a posibility to use gained results to improve the
current status?

Studies on the air pollution effect on health of vulnerable group could help the
growth of knowledge of the population strain and exposed population routines
with their effects on the quality of health. The knowledge is the first step of
prevention. It can serve as a background for specific preventative political
decissions.

3. MATERIALS AND METHODS

We assessed an air pollution with aerosol particles for Prague, Teplice and
Prachatice in 2005 (Annex 1). For Kadan, Usti nad Labem and Tanvald we
provided assesment in 1998, and in Kladno at 2007 — 2008 (Annex 6 and 7).
We were interested in heavy metals and arsenic pollution in Usti nad Labem,
Tanvald and Kadan. We focused on aerosol particles and polycyclic aromatic
hydrocarbons in Prague, Prachatice, Teplice and Ostrava — Radvanice /
Bartovice. Historical development of the air pollution in the ninetees and
eighteest in the last century is described in the Annex 1. and 2.

For the health risk assessment of air pollution with arsenic, cadmium and lead
for years1985 -1998 we used US EPA methods (1986). The effect of actual
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concentrations of aerosol particles PM;, in Ostrava we assessed the problable
increase of asthma symptoms incidence with the use of meta-analysis of
Weinmayr et al. (2010).

The outdoor and indoor air pollution exposure in population vulnerable groups
we elaborated in 2007 — 2008 and in the school-year of 2012-2013. As
methods of research we used activity questionnaires, stationary monitoring and
personal sampling. Our sample of 30 mothers with children aged up to three
years was our target vulnerable group and as another group we had 40
pregnant women (Annex 6 and 7) from the same city - Kladno. We
investigated and observed them for 5 days. Personal exposure to aerosol
particles PMyo in school children was monitored between 2012 — 2013. We
monitored them for 15 exposure days. Our investigation was realized in the
area with air pollution limit value acceedances (CHMI, 2013) for PMy, aerosol
particles, polycyclic aromatic hydrocarbons and target values of PM,s We
assessed probability of the healh risk of As, Cd, Pb in the aerosol particles in
Usti nad Labem, Kadan and Tanvald. As the next step we evaluated the cancer
risk, we asessed the incidence for inhabitants of Ostrava Radvanice/Bartovice.
An investigation of respiratory morbidity in children (Annexes 9,10,11,12) and
mortality (Annex 13 and 14) covered the population living in polluted area in
Teplice and Prachatice, Moravian-Silesian region devided into the cleaner and
polluted parts, and in Prague. The inspiration for the creation of the
questionnaire were recommendations of Berglund et al. (2001). Validation of
the questionnaires was conducted in a pilot study on employees of the Health
Institute. Monitoring of activities distinguished basically three types of
exposures: indoors, outdoors, in a vehicle. Indoor monitoring captured
activities bringing maximum contamination by aerosol particles: vacuuming,
cooking, active and passive smoking. Even sleep has been recorded. Exposure
varied according to distance from traffic and transportation.

Means of transport were defined as a car, a bus, an ambulance, a train. We also
evaluated the available data on ambient concentrations of aerosol particles,
expressed as PMyo and by targeted measurements we obtained data on ambient
air quality near investigated homes. We performed a single measurement of
aerosol in the air inside the house where the mother with a toddler lived.
Measurements in dwelling have been performed by Haz-Dust EPAM 5000
(Eighty Four, USA) according to SOP No. 107 from th Health Institute in
Kolin. Data were adjusted to the particles shape coeficient in order to obtain
correction. Uncertainty of measurement was 20%. Investigation of exposure
to indoor and outdoor air pollution of pregnant women (Appendix 7) in 2008
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covered the sensitive group of 40 pregnant women. We wanted to determine
whether and what extent the mothers’organism is exposed to air pollution,
especially particulate matter PM,. The survey was completed by measuring of
the concentration of aerosol particles in one house of mothers provided by the
NIPH Prague.

Monitoring of exposure in 9-14 year old children from a primary school
(Appendix 8) was carried out in the Usti nad Labem region. We made 15
personal aerosol samplings in winter and summer toherher with filling out the
questionnaire. Four children lived in a block of flats, two in their family
houses. One boy was from Litvinov, a girl from the suburbs of Litomerice,
other children were living in Usti nad Labem. Four children commuted to
school by bus and trolley daily.

Morbidity was observed in a cohort of 1,888 children born in Teplice and
Prachatice in 1994 - 1998 for a period of ten years. Locations differed with the
air pollution levels containing aerosol particles and polycyclic aromatic
hydrocarbons (Annex 9, 12). In cooperation with pediatricians and nurses we
made research from the documentation of children regarding
sociodemographic characteristics, smoking, pets, allergies, breastfeeding,
filled out by the parents. Diagnoses were expressed by codes of ICD-10.
Relation of diseases and independent variables was expressed with the Risk
rate and a confidence interval. For multivariate analyses we used negative
binomial regression, for bivariate testing the effect of covariates by using
Kruskal-Wallis rank test equality- Populations was used (Annex 9, 12).
Respiratory morbidity of Ostrava children at 2001-2002 (Annex 10,11) was
monitored in a cohort of children born in 2001, 2002, 2003 a 2004 through the
first five years of life. Localities where children lived were dispatched
geografically with a respect to the air pollution. Diseases were invesigated in
history and information given by mothers by the questionnaire desribing
situation in their residence, anamnesis, symptoms and illnesses of children.
Differences in prevalence of diagnoses were statisticaly important to the
detriment of a group of children living in the most polluted eastern part of
Ostrava (Annex 11).

The development of long-term mortality in two areas of the Moravian-Silesian
region with different levels of ambient air pollution was monitored during the
years 1982 - 2008 (Annex 13). During the investigation of mortality, and
indirect standardization for total, cardiovascular and respiratory diseases and
lung cancer mortality for men and women in the Moravian-Silesian Region in
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polluted districts and cleaner districts was carried out. This was compared with
the mortality in the Czech Republic and brown coal basin districts. Monitoring
of short-term mortality (Annex 14) in areas with different pollution was
carried out for three locations Czech Republic: Moravian-Silesian region, city
and districts of the North Bohemian brown coal basin. Mortality was
standardized and evaluated for both sexes according to differences in the main
causes of death. The predominant causes of death were cardiovascular disease
and lung disease. For statistical evaluation, we used Poisson regression model
and generalized additive model. To avoid confounders (meteorological and
seasonal factors), we used the function loess.

The use of pollutants identification to the risk assessment, knowledge of level
of contact with the pollution, an exposure assessment, finding of the dose-
response and probability of health effects, can be used to assess the health risks
(US.EPA 1986) and supporting documents for improvement of the
environmental health state (Appendix 15 and 16).

All is used also in the strategic environmental impact assessment as one of the
important chapter. ,,Health impact assessment“( Mindel et al. 2003) is used for
plans and programmes evaluation and policies and concepts too (Annex 16).

4. RESULTS AND DISCUSSION

We can say that air pollution affects health (Logan, 1953, Donaldson et
al. 2003, 2005, Dockery et al. 1994, Schwartz, 1994, Horstmann et al.
1997, Katsouyannii et al. 2005, Kelly et al. 2003, Franchini et al. 2011,
Herr et al. 2011, Hertz-Picciotto et al. 2007, Dawoodi et al. 2010,
Anderson et al. 1996, 2004, Bell et al. 2001, Rabinowitch et al. 2006,
Weinmayr et al. 2004). The period when concentrations were very high,
and the probability of damage also passed (KotéSovec et al. 2007, 2009,
Clancy et al. 2002, Jelinkova and Branis 2002).

Carcinogenic risk accompanying the inhalation of particles containing metals,
was very high. In 1989, in Kadan arsenic concentration brought probably
individual lifetime cancer risks 5 to 10,000 in Usti nad Labem 2.5 per 10,000
in Tanvald 3 to 10 000. After 1989 we have recorded a considerable reduction
of air pollution in all evaluated areas (Appendix 3). Probability of changes in
health status that are based on PM ,s pollution in Ostrava - Radvanice/
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Bartovice in 2005 - is the population risk of additive 17 deaths for all
diagnoses, additive 21 years total incapacity among the population, 660 people
in addition to normal incidence with chronic bronchitis in adult population
living in Ostrava-Radvanice / Bartovice. Exposure to aerosol particles causes
the children to be likely 1.5 - 5 times more ill with respiratory disease and
otitis media, compared to the situation without pollution. Children will also
likely suffer from symptoms about 9-16 days more during the year (Appendix
4).

There are still concentrations of PM ;5 aerosol particles and benzo (a) pyrene,
which can affect the health of children. Estimated frequency of asthma
symptoms in children with asthma and chronic respiratory diseases at the site
of the highest current daily pollution in 2010 in the Moravian-Silesian region
could cause 160% increase (Annex 5). That it is a reality has been found in
other work in the years 2011 - 2012 (Appendix 10, 11) at the monitoring of
respiratory morbidity. Episodic high levels of air pollution aerosol particles are
not indifferent to the childrens' organism.

Whether and how sensitive population groups are exposed to the air pollution
(Kuh et al. 2003, Makri et al. 2004), reveal the results of monitoring in 2007
and 2008 confirming contact with pollution. In Kladno children and mothers
were found with the outdoor exposure observed during 5 days 17% of the day,
22% for mothers. Exposure of children and mothers in transport took 6% of
the day. Remaining time mothers and children stayed at home. Mothers with
their daily activities such as cooking and vacuuming, produced particles
developed in this activity, the children participated passively. In a group two
mothers smoked. Ratio of measured indoor and outdoor concentrations of
PMyoin homes was 0.83. Indoor concentrations of aerosol particles PM 1, were
about 17% higher than outdoors.Exposure of pregnant mothers from Kladno to
ambient air was in the comparison to mothers with children longer, reached
44%. It was probably caused by an unusually warm autumn weather in the
study period. We used the same methods of questionnaires in 40 pregnant
women over a period of 5 days. The stay in an indoor environment with the
closed window was 0 - 97.5% of the time of day. The average value of the
stay of the mother indoor 55% of the time of day, the median in a fully
enclosed space represented 60% of the day.The investigation of the
personal exposure to aerosol particles PMjo with individual samples in
children in a primary school took place from November 2012 in heating
season to March 2013. In September 2013 we provided the summer
measurements.
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Children spent more than 75% of daily time in a close distance (50 m) to
transport. Outdoor activities with the current distance of 50 m from the traffic
lasted 4% of the day. Time spent on public transport was not long, in winter it
was about 3.1% and about little less in the summer. The period spent indoor
accounted for 95% of the daily time. The window was open in winter 13% of
the day, summer 34%. The surprising length of time when the child was sitting
or laying, taking up a total of 90% of the daily cycle in winter and 83% in
summer (Appendix 8). It had been a minimum depth of breathing and intake of
pollutants and the risk of pollution, but brought great risk associated with
restricted movement.Personal exposure to aerosol particles PMy, in school
children was identified with gravimetry. In winter and in summer we have
found different values but differences were not statistically significant (P-value
0.70394). Measured exposures, however, were small. The arithmetic mean of
all (winter and summer) the results of measurements of children personal
exposure to particulate matter PMy, was compared with the average daily
values of PMy, obtained via state network AIM. The arithmetic mean of
personal exposures of children was 54.1 mg / m* (SD 18.2). The arithmetic
mean for the same days at the measurement at AIM was 22.4 mg / m3 (SD
14.4). Value T-test was 2.970356 and 0.002263 P-Value. It can be said that the
average personal exposure to particulate matter PMy, in children and the mean
of outdoor concentration detected by automatic monitoring was significantly
different (Appendix 8). The results are comparable with Hinwood et al. (2014)
and Wheeler et al. (2004).

The results of studies on respiratory diseases are based on our monitoring a
cohort of children in the Teplice and Prachatice studied in Teplice Program
and a cohort of children in Ostrava. The diseases were different for children in
Teplice and in the rural part of the district. Children from the city of Teplice
had respiratory diseases more severe and complicated. It can be concluded that
children living in urban areas more polluted Teplice district had more severe
respiratory illnesses than children living in cleaner Prachatice district, where
upper respiratory tract infections were prevailing (Appendix 9). Children from
district Prachatice had a significantly higher prevalence of allergic rhinitis and
lower prevalence of wheezing than children from district of Teplice. Three
regions had different spectrum of respiratory diseases rather than the overall
morbidity and, hypothetically, the effect of air pollution was suppressed by the
differences in the level of urbanization (Appendix 11).

The main objective of morbidity monitoring in Ostrava was to test the
hypothesis that children born and living in Ostrava-Radvanice / Bartovice have
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a higher incidence of acute respiratory illness than children in other parts of
Ostrava. In five districts of Ostrava we asked ten pediatricians for the medical
records of children (born 2001-2004), obtained a complete list of diseases that
children have suffered from birth to age five. The children were divided by
place of birth and residence in 4 areas. Comparing the morbidity covered 1,655
children of the Czech ethnicity. In the first year of life, the incidence of upper
respiratory tract infections was shown in 183 children born and living in the
northeastern region of Ostrava (mostly in Radvanice / Bartovice) of 160 or
more diseases / 100 children / year and it was higher than morbidity in
children in other parts of Ostrava. From birth through the first five years these
children had also several times higher incidence of pneumonia, tonsillitis,
viruses and intestinal infectious diseases. In addition, these children had three
times higher prevalence of asthma diagnosed by a pediatrician or allergologist
and twice the prevalence of atopic eczema and allergic rhinitis (Notes 10, 12).
The lowest morbidity was found in children living in the least polluted western
part of the city (Appendix 12).

In the period of 1982 - 2008 standardized mortality ratio (SMR) was observed
and the life expectancy at birth (LE) in two localities of the Moravian-Silesian
region with different levels of ambient air pollution. The average concentration
of PMy, in the period 1997-2008 was in a polluted area of 44.9 pg/m?
respectively 35.8 pg/m®. The course of SMR and LE in both locations
Moravian-Silesian region was compared with each other as well as with the
Czech Republic coal basin area Ustecky Region.

Maximum levels of total and specific mortality were found in the coal basin
area. That part of republic was mainly in the eightees and in the beginning of
ninetees of 20th century characterized with extreme level of air pollution.
Relationship between the daily total, cardiovascular and respiratory mortality
in men and women and increasing PMy, of 100 ug/m3 in air was studied in
Prague, in the industrial districts of the Moravian-Silesian Region (MSR) and
in the northwestern part of the Czech Republic. During the whole period (1997
- 2009) we measured daily PMy, levels at 18 monitoring stations of the Czech
Hydrometeorological Institute. For the calculations we used a total of 367,504
deaths. The annual average PMy, concentrations were 44.7 ug/m3 (MSR), 38.6
ng/m® (coal basin) and 28.9 pg/m® (Prague) where in the winter PMyg
concentrations were always higher. Regarding the increase in PMyy
concentration of 100 ug/m® a significant increase in total mortality in men was
found (for a four-day average PM;,) of 8.33% in MSR, 7.88% in Prague, and
5.95% in coal basin. This relationship is the most pronounced in areas with the
highest concentration of PMy,. The higher increase in mortality was observed
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in men older than 65 years (13.67% in MSR, Prague 8.49%, 8.41% coal
basin). Relationship between daily mortality and PMj, is also more
pronounced for cardiovascular (CVD) mortality (12.9% MSR, Prague 9.72%,
and 9.03% coal basin), especially in men over 65 years old (18.42% MSR,

Prague 10.49%, and 12.76% coal basin) and also for respiratory mortality in
MSR (14.26%) and in Prague (18.24% - lag 2). For women, the results are
quite different. For daily total and cardiovascular mortality was observed an
increase in mortality in relationship to the increase of the concentration of
PMy, of pg/m® only women living in coal basin districts had significantly
increased respiratory mortality. What is clear is that mortality is significantly
influenced by other factors, such as differences in exposure to other pollutants
in a professional, external and domestic environment, differences in the
prevalence and intensity of smoking, and socioeconomic status (Appendix 14).

5. CONCLUSIONS

The purpose of our study was to verify whether there is air polluted with
aerosol particles in concentrations that could harm human health, especially
children, and if it is necessary to reduce the risk from the environment (WHO
2004). We dealt with the air pollution in Teplice, Prachatice and Prague,
Ostrava Radvanice / Bartovice. We had described the long-term air pollution
in the Podkrusnohori, which was probably brought together with other factors
on the health of the inhabitants. In this area, people are dying earlier than in
the whole country, and there is also the shortest life expectancy, air pollution,
however, currently is not the worst.

We used measurements of air pollution by arsenic, cadmium and lead in TSP
particles and within the years 1985 - 1997 we estimated the carcinogenic
effect. The probability of lung cancer was unacceptably high in the air
pollution areas especially in the 1989. Aerosol particles and polycyclic
aromatic hydrocarbons and other constituents of the aerosol particles also
contributed to the atherogenesis and the changes currently supporting
cardiovascular disease. Furthermore, we evaluated the health risks of air
pollution by carcinogenic hydrocarbons and particulates for part of Ostrava-
Radvanice/Bartovice. The health risks of total mortality and cardiovascular
mortality were high. We tried to estimate the effect of short-term effects of
PMy, aerosol particles concentrations and the probability of deterioration in
asthmatic children. According to a meta-analysis Weinmayr et al. (2010), any
increase in the concentration of 10 pg/m® meant an increase in asthma
symptoms by 2.8%. Short-term high pollution aerosol particles PMy, in
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January 2010 pointed at the increase in asthmatic children and children with
chronic diseases of the respiratory tract deterioration. The presence of this
current pollution explains why the incidence of children with asthma or
asthma-like attacks in this area is so high. They are present in concentrations
high enough to make a coughing fit caused more often fluctuates and increases
which results in the worsening of symptoms leading to diagnoses.Using a
questionnaire, we conducted an evaluation of exposure of sensitive groups of
mothers and infants and toddlers. We carried out the findings of the relation of
concentrations indoor and outdoor of the residence of the child. There was also
observed a maternal exposure in an outdoor environment, it was comparable to
the child's exposure with the length of the stay outside longer.
The purpose of the follow-up was to determine the real exposure of sensitive
groups of 40 pregnant women and the relations between concentrations inside
and outside the dwelling of the future mother. We wanted to determine
whether and to what extent the parent organism is exposed to air pollution,
especially particulate matter PM10 pollution. Exposure to future mothers
ambient air monitoring was sensitive to the previous group of mothers with
children longer, reached 44%.

Questionnaires with time exposures and activities among school children had
shown that in 95% of the time of day children spent indoor in the building,
whether it be in school or at home, and they showed the negatives associated
with lifestyle. Children almost all at 93% in winter, and at 90% in summer
were sitting or lying. As the exposure of children with a lack of exercise are
turning to the detriment of the health of children. School children, were
monitored in Litvinov, Usti nad Labem and Litomerice, living in a similar
manner and in similar conditions, such as children in England and Australia. In
summer, we found our children more exposed to aerosol particles of soil and
dust transport, in the winter rather aerosol particles originating from the
combustion of coal. The exposures reflects the content of metals and arsenic in
aerosol particles.

Childrens” respiratory diseases are often associated with inhalation of particles
(Appendix 9, 10, 11, 12). The effect of pollution is very closely related to the
lifestyle, addictions, particularly active and passive smoking, disease, illness in
the family, especially the mother during pregnancy, contact with pollution in
children at an early age (Dejmek et al. 1999, 2000).

Long-term mortality, was standardized to the standard of the Czech Republic.
It was the highest in the coal basin districts at Usti nad Labem Region.
Cardiovascular morbidity in more polluted and cleaner part of the North
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Moravia was different. The values were lower than in the North of Bohemia.
But in Usti nad Labem Region and the Moravian-Silesian Region, in clean and
more polluted areas, mortality was higher than in the Czech Republic. The
dependence of mortality and pollution would be appropriate to follow
prospectively with detailed knowledge of exposure and population, preferably
in a large cohort. Far better we would cope with confounders especially from
the social field. Short-term mortality in comparison with long acted
differently. The highest mortality was in Ostrava, Prague has the lowest.
Higher mortality manifested in the age group of the population older than 65
years. Mortality of women with respiratory diseases was higher only in Usti
nad Labem (Annex 14).

Our findings may provide a basis for process evaluation of the impact on
public health in the Czech Republic. And this despite of the fact that we did
not follow exposure of the majority population, but only groups sensitive to
the environmental pressure with a characteristic pattern of life. In the health
impact assessment procedure it can be used.
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